Stereoselectivity of rat liver cytochrome P-450 isozymes: direct determination of enantiomeric composition of K-region epoxides formed in the metabolism of benz[a]anthracene and 7,12-dimethylbenz[a]anthracene.
The K-region 5,6-epoxides of benz[a]anthracene (BA) and 7,12-dimethylbenz[a]anthracene (DMBA) were isolated by normal-phase HPLC from metabolites formed by incubation of the respective parent compound with liver microsomes from untreated (control), phenobarbital (PB)-treated, and 3-methylcholanthrene (MC)-treated rats in the presence of an epoxide hydrolase inhibitor, 3,3,3-trichloropropylene 1,2-oxide. The enantiomeric contents of the metabolically formed K-region 5,6-epoxides of BA and DMBA were directly determined by chiral stationary phase HPLC. The K-region 5,6-epoxides formed in the metabolism of BA have (5R,6S): (5S,6R) enantiomer ratios of 25:75 (control), 21:79 (PB), and 4:96 (MC), respectively. In contrast, the (5R,6S):(5S,6R) enantiomeric ratios of the K-region 5,6-epoxides formed in the metabolism of DMBA are 76:24 (control), 80:20 (PB), and 97:3 (MC), respectively. These and earlier results on the stereoselective K-region metabolism studies of 7-methylbenz[a]anthracene and 12-methylbenz[a]anthracene indicate that cytochrome P-450 isozymes exhibit different stereoselectivities in the K-region epoxidations of BA and DMBA and a methyl substituent at the C12 position of BA alters the stereoheterotopic interactions between cytochrome P-450 isozymes and the BA molecule.